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In all these cases where a successful fusion had failed to relieve symptoms the operation had been done for disc degeneration. When done for spondylolisthesis a solid fusion was always successful in relieving symptoms.
In an attempt to analyse the causes of failure to obtain fusion the operative results were correlated with the disease process for which it was undertaken (Table III) , but this analysis was not helpful. However it did bear out the clinical impression that it is easier to obtain fusion in disc lesions than in spondylolistheses. 68% of disc lesions obtained fusion compared with 58 % in spondylolisthesis.
Table IV correlates the operative result with the type of bone graft used. Excluding two doubtful cases and one death the failure rate with solid cortical grafts and match-stick grafts was the same in each, that is one-third. Table V correlates the length of post-operative plaster-bed immobilization with the operative result, in those cases where this time was known.
It can be seen that of 17 failures 7 were immobilized for only eight weeks. On the other hand of 32 successes only 3 were immobilized for so short a time. Another 2 were immobilized for only nine weeks. Ten to twelve weeks seems to be the optimum time in these cases where internal fixation is not used. Other possible causes of failure may have been the use of an insufficient quantity of bone and poor apposition of the graft to its bed ( Fig. IA and B) . (2) Poor apposition of the graft to its bed.
(3) Inadequate immobilization. (4) Attempts to span too many vertebra (in this series often resulting in a painful pseudarthrosis at the upper end of the graft).
II.-(l) Fusion of a local area in a diffuse pathology (where spondylosis is generalized).
(2) Fusion of the wrong area (e.g. lumbo-sacral fusion for sacro-iliac arthritis). (3) Fusion in the wrong patient (e.g. hysterics).
Illustrative cases.-I.-E. D., a woman of 30 had had severe low back pain for six months. Her occupation was a strenuous one (nursing) and she lived abroad. She had a spondylolisthesis of L5 on the sacrum. Fusion was advised and at operation twin cortical grafts were laid from the spine of L4 to the sacrum. Fig. 1A shows that the grafts are not in close contact with the spines; and Fig. iB shows them standing well away from the lamine. At follow-up one year later X-rays show free movement between the spines of L4, 5 and S1 and between the spines and the grafts. This patient was only doubtfully satisfied and was classed as a failure by the reviewers.
II.-M. E., a man of 42 years, had had low back pain for three years. He had a chronic disc degeneration between L4 and a transitional vertebra. Twin grafts were placed, as is seen in Fig. 2A and B, from the spine of L2 to the sacrum. These X-rays taken at follow-up two years later show no movement between the graft and the spines of LA, the transitional and the sacrum which is the area required to be fixed; however, there is movement above the level of L4. In this case the patient was cured of his pain but we believe these unnecessarily long grafts are sometimes the cause of a "different pain" at the site of the pseudarthrosis.
III.-P. B., a girl of 10 years, presented as a case of bad posture. She was found to have a spondylolisthesis of L5 on the sacrum. There was a neural arch defect in L5 but no other defect could be seen in the flexion-extension X-rays taken before operation ( Fig. 3A and B ). Twin cortical grafts were placed between the spines of L3 and the sacrum, and one year later appear satisfactory ( Fig. 4 ). However three years post-operatively ( Fig. 5 ) a defect had developed in the neural arch of L3. X-rays five years post-operatively show this defect opening widely in flexion.
Recurrent Dislocation of the Elbow
By GEOFFREY PLATT, M.B., M.Ch.Orth., M.R.C.S., L.R.C.P.
RECURRENT dislocation of the elbow is a rare condition. This is not surprising in view of the anatomical stability of the joint. Albert in 1881 described a case of recurrent dislocation of the elbow in which the radius and ulna displaced medially. In 1894 Heusner described one in which the radius displaced anteriorly and laterally, the ulna posteriorly and medially. In both these cases the displacement occurred in flexion. Bloch in 1900 was the first to describe an habitual dislocation in which both radius and ulna displaced posteriorly. Further cases were described from time to time and there are now approximately twenty of this type recorded in the literature.
In view of the rarity of the condition, a description of the following three cases may be of interest.
Case 1.-Boy, aged 11 years. Previous history.-Dislocation of the right elbow five times in five years, the first occasion being at the age of 6 years.
On each occasion the dislocation was reduced under anmsthesia and the elbow supported in a collar and cuff. On the third and fourth occasions it was immobilized in plaster for three weeks before applying the collar and cuff.
Each time the dislocation resulted from a fairly heavy fall. Upon examination in June 1951 there was no deformity or muscle wasting of the arm. Flexion of the elbow was full and there was 10 degrees hyperextension present. There was 15 degrees lateral movement.
A transplantation of the insertion of the biceps to the coronoid process was performed, as described by Reichenheim, and the elbow was immobilized in plaster at 90 degrees for six weeks. It was then mobilized by active exercises. In ten weeks there was a full range of active movement including pronation and supination. There was still some lateral laxity.
It is now four and a half years since operation. There has been no further dislocation, despite numerous falls.
Case II.-Boy, aged 3 years. The left elbow had become dislocated six or seven times, the first time being at the age of 9 months. It never resulted from a heavy fall but always from very minor trauma, once by his mother pushing up the sleeve of his cardigan. Reduction was always carried out with ease by the father.
Movements of the left elbow were full and the joint felt stable. It could not be dislocated with normal passive movements.
Transplantation of the insertion of the biceps was performed on 9.10.51 and the elbow immobilized in plaster for six weeks. Return of movements in this case was delayed by the formation of a keloid scar which required excision and grafting. It was twenty-seven weeks before full movements were obtained.
It is four years and two months since the operation upon this boy. During this time there has been no further dislocation.
Operative Findings in Case I and Case II Case L.-General laxity of capsule and ligaments of the joint. Articular surfaces normal. Case II.-Capsule and ligaments appeared to be normal but hyperextension of the elbow displaced the coronoid backwards, the olecranon acting as the fulcrum of a lever. Subluxation could easily be elicited.
In neither case was it possible to dislocate the elbow even when the joint was exposed. Only what was considered to be a "safe" degree of force was used.
Case III.-Girl, aged 16. I am indebted to Mr. Arthur Chance for the description of this case. History.-In 1951 she fell from her bicycle injuring the left elbow. No details of her condition are known but she states that the arm was in plaster for fourteen days. She then received physiotherapy for three weeks.
Prom this time she complained of pain in the left elbow, limited extetision, a creaking noise when bending and a weakness of the joint.
Examination.-The elbow was in normal position with normal movement except that there was hyperextension. On passive movement, both forearm bones could be subluxated backwards on the humerus. When the elbow is flexed it is in normal position but when it is extended it becomes subluxated, the ulna and radius slipping backwards and to the outer side.
On 30.11.54 operation was carried out. All the tissues down to the bone were found to be normal, except that the anterior capsule was tissue paper thin. The anterior lip of the coronoid was loose and was removed. A drill hole was made from front to back through the ulna and the biceps tendon threaded through this and caught by a button at the back. It would appear that the fracture of the tip of the coronoid process was the cause of the recurrent subluxation.
1.7.55: Seven months after the operation there is still some discomfort in the elbow and the patient cannot do more than light domestic duties.
In the extended elbow there is a considerable lateral rock suggesting a laxity of the ligaments but no antero-posterior displacement can be produced.
'Etiology
Sommer in 1928 classified the causal factors of the condition. He divided them into those cases in which there was no apparent bony change but in which laxity of the capsule permitted recurrent posterior displacement of the ulna on the humerus and those in which there was a definite bony abnormality.
The bony abnormalities were subdivided into
(1) Congenital malformation of the ulna (shallow trochlear notch).
(2) Bony changes due to trauma (fracture of external condyle or coronoid).
(3) Osteo-chondritis dissecans.
The most constant findings in the recorded cases are shallowness of the trochlear and ligamentous laxity (see Fig. 1 ).
FIG. 1.-Lateral view of elbows of Case II. Upon superficial examination there appears to be little difference but upon measurement the trochlear notch is found to be flatter on the left side, the angle formed between the olecranon and coronoid processes being 125 degrees as compared with 115 degrees on the right side. The antero-posterior view of the elbows of Case II shows no abnormality.
It is suggested that recurrent dislocation of the elbow is due primarily to underdevelopment of, or damage to the trochlear notch or coronoid process. As with other joints, stretching of the capsule will occur with each dislocation and further decrease the stability of the joint. Lateral laxity due to lesions of the lateral ligaments or condyles of the humerus will increase the instability.
Treatment.-As with recurrent dislocation of other joints, the only satisfactory treatment is by operation.
Knoflach in 1935 was the first to operate upon a case of recurrent dislocation of the elbow. He plicated the lax capsule and further strengthened it by suturing strips of fascia lata across the anterior aspect of the joint.
Milch in 1936 treated a case by inserting a bone graft into the coronoid process, thereby lengthening it and deepening the trochlear notch.
ReichenheimJin 1947 described his operation of transplanting the insertion of the biceps into the coronoid process. The strong pull of the biceps then prevents posterior dislocation of the ulna.
Kapel in 1951 described an operation in which he separated slips of the biceps and triceps which he passed through a hole drilled in the humerus and sutured to the olecranon and coronoid respectively.
In the 3 casesdescribed, transplantation of the biceps was performed as it was thought that plication of the capsule would be inadequate and the insertion of a bone graft into the coronoid would probably result in restriction of flexion of the elbow by bony block. The Kapel technique had not been published when the first 2 cases were operated upon but it is considered that transplantation of the biceps tendon is still the treatment of choice as it is felt that strong muscle contraction drawing forward the upper end of the ulna must be more effective than fixed tendon clips which might stretch.
Finally, I would like to thank Mr. Arthur Chance for his kindness in providing me with the details of his case and for his permission to include them in this paper.
I would also like to thank Mr. J. C. Scott for his assistance and advice.
